Differential change in expression of pulmonary ET-1 and eNOS in rats after chronic left ventricular pressure overload.
Pressure overload in the left ventricle of the heart follows a chronic and progressive course, resulting in eventual left heart failure and pulmonary hypertension (PH). The purpose of this research was to determine whether a differential pulmonary gene change of endothelin (ET)-1 and endothelial nitric oxide synthase (eNOS) occurred in adult rats with left ventricular overload. Eight groups of eight rats each were used (four rats with banding and four rats with sham operations). The rats underwent ascending aortic banding for 1 day, 2 weeks, 4 weeks, and 12 weeks before sacrifice. Significant medial hypertrophy of the pulmonary arterioles developed in two groups (4 and 12 weeks). Increased pulmonary arterial pressures were noted in three groups (1 day, 4 weeks, and 12 weeks). The aortic banding led to significant increases in pulmonary preproET-1 messenger RNA (mRNA) at 1 day and 12 weeks, and in pulmonary eNOS mRNA at 1 day and 12 weeks. In addition, there was increased pulmonary eNOS content at 1 day and 12 weeks in the banded rats, and increased lung cGMP levels were observed at 1 day. Increased lung ET-1 levels were also noted at 1 day (banded, 310 +/- 12 ng/g protein; sham, 201 +/- 12 ng/g protein; P < 0.01), 4 weeks (banded, 232 +/- 12 ng/g protein; sham, 201 +/- 12 ng/g protein; P < 0.01) and 12 weeks (banded, 242 +/- 12 ng/g protein; sham, 202 +/- 12 ng/g protein; P < 0.01). This indicates that the upregulated expression of ET-1 developed at least 4 weeks before eNOS expression in the course of PH, and, thus, medication against ET-1 could play a crucial role in treating PH with cardiac dysfunction secondary to aortic banding.